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The Genus Sympetrum Newman, 1833 (Odonata: Libellulidae) in Taiwan: Distribution, 
Bionomics and a Report of a Newly Recorded Species 
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Abstract: We summarize the bionomics, distributional information, and habitus photos of all Taiwanese Sympetrum, including S. 
bacha bacha, S. cordulegaster, S. darwinianum, S. depressiusculum, S. eroticum ardens, S. fonscolombii, S. infuscatum, S. kunckeli, 
S. nantouensis and S. speciosum. Sympetrum infuscatum is reported from Taiwan for the first time, based on a photo taken on 07 
October 2009 in Keelung City. A new record of S. darwinianum found on 09 October 2010 in New Taipei City is reported, 
representing the second record of the species in Taiwan. Distributional maps of all species and phenological graphs, based on 25 
years of citizen science data of 6 selected species (S. cordulegaster, S. depressiusculum, S. eroticum ardens, S. fonscolombii, S. 


nantouensis and S. speciosum) are also provided. 
Keywords: Dragonfly, vagrant dragonfly, migration, citizen science, bionomics, east Palearctic, Oriental 


Introduction 

Sympetrum is a Holarctic speciose genus with 56 species (Schorr & Paulson, 2022) and multiple undescribed species in China 
(Zhang, 2019). Within Taiwan, 9 species of Sympetrum have been reported (Lieftinck et al., 1984; Tsou & Yeh, 2007; Yeh et al., 
2007; Tang et al., 2013). Among them, 3 species were considered vagrant species, which can only be observed during a short period 
of time during autumn. Sympetrum fonscolombii represents the first reported vagrant dragonfly in Taiwan by Tsou & Yeh (2007). 
After that, Yeh et al. (2007) reported S. cordulegaster and S. depressiusculum as vagrant dragonflies on the island for the first time. 
Sympetrum eroticum ardens and S. speciosum are resident species with stable observations and collecting records (Asahina, 1951; 
Inoue & Takahashi, 1969; Matsuki & Lien, 1983; Lieftinck et al., 1984). Tang et al. (2013) described the endemic S. nantouensis 
as one of the few cases in which a species of Sympetrum is restricted to a small region. It also represented the third known resident 
species. A couple of species are considered locally extinct or only occasionally recorded as vagrants. Sympetrum bacha bacha has 
no further collecting or observing records since 1978 (Inoue & Takahashi, 1969; Matsuki & Lien, 1983); S. darwinianum and S. 
kunckeli were only reported once, and no other records have been reported (Asahina, 1940; Inoue & Takahashi, 1969). 

We review the fauna of Sympetrum in Taiwan and report the first record of S. infuscatum in Taiwan, based on a photo taken in 
2009 from Keelung. Furthermore, thanks to the citizen science data contributed since 1995 by Taiwanese amateur odonatologists, 
we summarized the distributional and phenological data and for all species of Sympetrum, which are frequently recorded in Taiwan. 


Materials and methods 

Distributional maps are based on data from the following citizen science websites: iNaturalist (Aru, Taiwan Dragonflies & 
Damselflies, https://www.inaturalist.org/projects/taiwan-dragonflies-damselflies), Nature Campus (Szu-Lung Chen, Horizontal 
Distribution of Taiwan Odonata, Supplementary data 1 (http://doi.org/10.528 1/zenodo.7056442)), and Observation Database of 
Taiwanese Odonata (Chi-Ming Lou, personal communication). Geographic coordinates from observations are approximate and 
obtained from searches of localities and their subsequent georeferencing using Google Earth software. We approximate the 
coordinates as the center of the respective locality for those localities with only large-scale place names. We remove the repeat 
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localities from the map, hence the map only indicates the distributional status, not observation frequency about a specific locality. 
The data were extracted on 30 July 2022. The distributional map was prepared in SimpleMappr (Shorthouse, 2010). 

The data used to make the phenological graphs were extracted from the Observation Database of Taiwanese Odonata (Chi- 
Ming Lou, personal communication). In total, 1,688 date records were extracted to produce the graphs. The records for each species 
are summarized in Table 1. However, we did not make the phenological graphs for those species that are locally extinct or 
occasionally recorded (Sympetrum bacha bacha, S. darwinianum, S. infuscatum, S. kunckeli). 


Table 1. Records of selected Sympetrum species extracted from Observation Database of Taiwanese Odonata. 


Species Recorded years Recorded numbers 

Sympetrum cordulegaster (Selys, 1883) 2006-2020 186 

Sympetrum depressiusculum (Selys, 1841) 2008-2019 37 

Sympetrum eroticum ardens (MaLachlan, 1894) 1995-2022 728 

Sympetrum fonscolombii (Selys, 1840) 2004-2021 339 

Sympetrum nantouensis Tang, Yeh & Chen, 2013 2008-2021 184 

Sympetrum speciosum Oguma, 1915 1996-2022 214 
Results 

Resident species 
ATIAN 
Sympetrum eroticum ardens (MaLachlan, 1894) 
(Figs 1A—D, 2) 

Distribution. 


The subspecies is widely distributed in southern China (Anhui, Hubei, Hunan, Sichuan, Chongqing, Yunnan, Guizhou, 
Zhejiang, Fujian and Guangdong), Taiwan and Vietnam (Zhang, 2019). 

In Taiwan, the main population is in northern Taiwan (Taipei, New Taipei, Keelung, Taoyuan, Hsinchu, Yilan), with a few 
records from central Taiwan (Miaoli, Taichung, Nantou). Ris (1916) reported a few specimens of S. eroticum ardens collected from 
Taihorin (=Dalin A), Chiayi County in southern Taiwan (Fig. 2A). There are no further records of this species from southern 
Taiwan in the last five decades. 

Bionomics. 

Adults are active for almost the whole year, but the most activity occurs from October to December, and the newly emerged 
adults can be occasionally observed from May to September (Fig. 2B). The newly emerged adults are easily found in higher 
mountain areas (ca. 1100 m) during the summer. In autumn and winter, the adults will concentrate in lowland ponds or rice fields 
(under 400 m). The majority of adults will disappear in February. Only a few adults have been recorded from February to March. 
The migration is similar to Japanese S. frequens (Selys, 1883), which migrate during autumn (Miyakawa, 1994). Further 
observations of the migration of S. eroticum ardens are needed to understand it in detail. 

Remarks. 
Sympetrum eroticum ardens is sympatric with S. nantouensis in some localities in Nantou County, such as the pond of Endemic 


Eer aa e a 


species research institute (HAMA ZURA FÒ) and Lienhuachi (223530), but the population is distinctly lower than S. 


nantouensis. 
SAT BE 
Sympetrum nantouensis Tang, Yeh & Chen, 2013 
(Figs 1E-H, 3) 
Distribution. 


The species is restricted in Nantou County in central Taiwan (Tang et al., 2013) (Fig. 3A). 
Bionomics. 

Adults appear from May to the January of the succeeding year, but most mature adults can be observed during August to 
November (Fig. 3B). They occur in grassy marsh habitat adjacent to the forest at an elevation between 250—800 m. For detailed 
bionomics see Tang et al. (2013). 
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Remarks. 

Tang et al. (2013) indicated that S. nantouensis was only recorded in four townships in Nantou County: Guoxing Township 
(EI$), Puli Township (1 Œ $4), Yuchi Township (>t, 4)), Shuili Township (7K Œ %5). According to the data from 
supplementary data 1, the species has also been found in the pond of the Endemic species research institute (A EWU Re F 


it») in Jiji Township (42428) and Youzhi tea garden (A 2:12) in Lugu Township (EAH). 
we iE 
Sympetrum speciosum Oguma, 1915 
(Figs 4A-C, 5) 
Distribution. 


The species is widespread in east Asia, including Japan, Taiwan, Mongolia, China, Korea, northern Vietnam, northern and 
eastern India, Bhutan and Nepal (Sasamoto et al., 2018; Zhang, 2019; Kalkman et al., 2020; Ozono et al., 2022). 

In Taiwan, the species is widely distributed in mountain areas, including New Taipei, Taoyuan, Hsinchu, Miaoli, Taichung, 
Nantou, Yunlin, Chiayi, Kaohsiung, Yilan, Hualien and Taitung (Fig. 5A). 
Bionomics. 

Adults appear from May to the January of the succeeding year, but most mature adults can be observed from July to September 
(Fig. 5B). The largest population can be found in open ponds in high mountains at elevations of 680—3500 m. 
Remarks. 


There are few records from relatively low elevations, such as Taiping Village (2275) (ca. 150 m) in New Taipei City and 


Xiapi (RIP) (ca. 600 m) in Yilan County. The species may exhibit vertical migration behavior from high mountains to low 


mountains. However, further observations are needed to confirm this. 


Vagrant species 
ETIRI NE 
Sympetrum fonscolombii (Selys, 1840) 
(Figs 4D—F, 6) 
Distribution. 

The species is extremely widespread in Asia, Europe and Africa (Tsou & Yeh, 2007; Zhang, 2019). 

In Taiwan, the species is recorded from nearly all counties near the coast and the islands around Taiwan island, including 
Taipei, New Taipei, Keelung, Taoyuan, Hsinchu, Miaoli, Taichung, Changhua, Yunlin, Chiayi, Tainan, Kaohsiung, Pingtung, Yilan, 
Taitung, Penghu, Kinmen, Lianjiang (Fig. 6A). 

Bionomics. 

Adults appear from May to December in China (Zhang, 2019). In Japan, the species is considered a vagrant species (etc., 
Futahashi, 2004; Tsou & Yeh, 2007; Borisov et al., 2020a, b; Ozono et al., 2022), and most adults are found from late September to 
early November (Ozono et al., 2022). In Taiwan, all records are from September to November, but most records are in October (Fig. 
6B). The oviposition behavior and newly emerged adults have been recorded in Japan, but no population has been established 
(Sugimura et al., 1999; Ozono et al., 2022). The adults were frequently observed to inhabit the low plants on the seashore. In October 
2018, over 50 individuals were found on Beidi beach, Bali District, New Taipei City (/\ E WŒJGHEXD#¥) in one day by the second 
author. Multiple pairs of adults mating and laying eggs on small puddles in the same locality were observed by an amateur 
odonatologist (Harn-Ian Chiou PE). 
Remarks. 

The photos of S. fonscolombii recorded from Songluo Lake (#22344, ca. 1200 m) in Yilan County on 28 October 2018 were 
published on Facebook. This record indicated that the migratory population of S. fonscolombii in Taiwan might also enter the inland 


mountains and is not only restricted near the seashore region or nearby. Another interesting record from Dongsha Island (yb) 
(20.701, 116.728, not mapped in the Fig. 6) on 22 October 2012 on Nature Campus represents the southernmost record of the species 
in Taiwan. 


RERE 
Sympetrum cordulegaster (Selys, 1883) 


(Figs 7A—D, 8) 
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Distribution. 

The species is distributed in northeastern China (Heilongjiang, Jilin, Liaoning), Taiwan, Japan, Korea and Russia (Far East) 
(Yeh et al., 2007; Zhang, 2019; Ozono et al., 2022). 

Most records are from northern Taiwan and there are limited reports from offshore islands, including Taipei, New Taipei, 
Keelung, Hsinchu, Yilan, Penghu, and Kinmen (Fig. 8A). 

Bionomics. 

Adults appear from June to October in China (Zhang, 2019). In Japan, the species is considered a vagrant species (etc., 
Futahashi, 1996; Futahashi & Futahashi, 1999; Yeh et al., 2007; Ozono et al., 2022), most adults are found from late September to 
early November, but with a resident population in Tsushima (Sugimura et al., 1999; Ozono et al., 2022). In Taiwan, all records are 
from September to November, but most records are in October (Fig. 8B). The species can be observed in open ponds near the 
seashore, especially in Keelung in northernmost Taiwan. The copulation and oviposition of the species are reported from Japan 
(Futahashi et al., 2001b) and Taiwan (Yeh et al., 2007). 

Remarks. 

Among three vagrant species of Sympetrum in Taiwan, there are distinctly fewer records of S. cordulegaster than S. 

fonscolombii but higher than S. depressiusculum. 


PALES BE 
Sympetrum depressiusculum (Selys, 1841) 
(Figs 7E—H, 9) 
Distribution. 

The species is distributed in northern and northeastern China (Heilongjiang, Jilin, Liaoning, Inner Mongolia, Beijing), Taiwan, 
Korea, Japan, Ukraine, Iraq, Turkey, France, Spain, Russia (Siberia), Middle Asia, Eastern and Central Europe, and Northern Africa 
(Algeria) (Yeh et al., 2007; Zhang, 2019; Ozono et al., 2022). 

In Taiwan, all records are from northern Taiwan, including Taipei, New Taipei and Keelung (Fig. 9A). 

Bionomics. 

Adults appear from June to October in China (Zhang, 2019). In Japan, the species is considered a vagrant species (etc., 
Futahashi & Futahashi, 1999; Futahashi et al., 2000; Yeh et al., 2007; Ozono et al., 2022), most adults are found from late September 
to early November but with a resident population in Tsushima (Sugimura et al., 1999; Ozono et al., 2022). In Taiwan, all records 
are from September to October, but most records are in October (Fig. 9B). The species can be observed in open ponds near the 
seashore in Taiwan, especially in Keelung in northernmost Taiwan. The newly emerged adults can be bred from the eggs laid by 
migrated females in Japan (Futahashi et al., 2001a). 

Remarks. 
Among three vagrant species of Sympetrum in Taiwan, S. depressiusculum is the rarest species. 


Locally extinct or status unknown species 
aa 
Sympetrum bacha bacha (Selys, 1844) 
(Figs 10A—B, 13) 
Distribution. 

This subspecies is widely distributed in China (Henan, Anhui, Zhejiang, Fujian, Guizhou, Sichuan, Hubei, Hunan, Jiangxi, 
Guangdong) and Taiwan (Zhang, 2019). 

In Taiwan, the species have been collected from Taipei, New Taipei, Taoyuan, Taichung and Pingtung (Matsuki & Lien, 1983). 
The distributional records are summarized in Fig. 13. 

Bionomics. 

Adults appear from June to November in China (Zhang, 2019) and from May to October in Taiwan (Matsuki & Lien, 1983). 
They occur in wetland habitats with an elevation below 2000 m in China (Zhang, 2019). Lieftinck et al. (1984) reported that the 
species inhabited the plains and hills below 500 m in Taiwan. 

Remarks. 

Inoue & Takahashi (1969) and Matsuki & Lien (1983) reported several records of S. bacha bacha in northern Taiwan based 

on specimens that were collected from 1968 to 1978. Nowadays, and during the recent decades, Odonata observations are increasing 
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all the time. The species has never been collected or reported since 1978. Hence, the species is currently considered locally extinct 
(Tang et al., 2013). 


FLERE 
Sympetrum kunckeli (Selys, 1884) 
(Figs 10C—D, 13) 

Distribution. 

The species is widely distributed in the eastern Palearctic region, including China (Jilin, Liaoning, Beijing, Hebei, Shanxi, 
Shandong, Henan, Anhui, Shaanxi, Hubei), Japan, Korea, Russia (Far East) and Taiwan (Zhang, 2019; Ozono et al., 2022). 

In Taiwan, the species was only collected once in Nanshanshi (FS LI?2) in the central part of the island (Inoue & Takahashi, 
1969) (Fig. 13). 
Bionomics. 


Adults appear from June to September in China (Zhang, 2019), and from April to December in Japan, but the majority of the 
Japanese population is from early July to early November (Ozono et al., 2022). The Taiwanese specimen was collected in early July. 
The habitats it occurs in are lowland ponds, wetlands, or abandoned rice fields near the forests in China and Japan (Zhang, 2019; 
Ozono et al., 2022). 

Remarks. 

The species in China and Japan are not vagrant species (Zhang, 2019; Ozono et al., 2022). The Taiwanese specimen was 
deposited in the National Museum of Nature and Science, Tsukuba, Japan, which was confirmed and examined by Futahashi & 
Kiysohi (2022). Therefore, it may be considered that the Taiwanese population of S. kunckeli is locally extinct, such as the status of 
Aristocypha baibarana (Matsumura, 1931) and Fukienogomphus prometheus (Lieftinck, 1939) in Nanshanshi region (Lin & Yang, 
2016; Hu et al., 2021). 


PRE 
Sympetrum darwinianum (Selys, 1883) 
(Figs 11A-B, 13) 
Distribution. 

The species is widely distributed in China (except in the northwest region), Taiwan, Korea, Japan and Russia (Nagahata et al., 
2017; Zhang, 2019; Ozono et al., 2022). However, the species has only been recorded from Taiwan twice, Asahina (1940) reported 
a specimen from “Sikikun” (= Siji U4) in Yilan County; and a photo record by Chin-Li Chiang ({T#£#ll) in Linshanbi (iLL) 
in New Taipei City on 09 October 2010 (data extracted from Observation Database of Taiwanese Odonata) (Fig. 13). 


Bionomics. 

Adults appear from June to December in China and Japan (Zhang, 2019; Ozono et al., 2022). The specimen reported by Asahina 
(1940) was collected in mid-August. The newly recorded specimen from Linshanbi was observed on 09 October 2010, the locality 
is near the seashore without freshwater in the surroundings. It occurs in lowland ponds, wetlands and rice fields in China and Japan 
(Zhang, 2019; Ozono et al., 2022). 

Remarks. 

Asahina (1940) commented that the Taiwanese specimen is larger than the Japanese specimens (hind wings 32 mm compared 
to 27—28 in Japanese specimens). However, it is still within the range when measuring more Japanese specimens (Ozono et al., 
2022). 

A few specimens of S. darwinianum were reported as migratory individuals in Amami-Oshima and Niijima-mura in Japan 
(Ozono et al., 2022). In addition, the newly found specimen in Linshanbi which was not inhabiting the standard habitat may indicate 
that the species migrated to Taiwan from elsewhere. 


fe RRS BE 
Sympetrum infuscatum (Selys, 1883) 
(Figs 11C—D, 12, 13) 
Distribution. 

The species is widely distributed in China (except the northwest region and Hainan), Russia (Far East), Korea and Japan (Zhang, 
2019; Ozono et al., 2022). The species is newly recorded in Taiwan in the present study, based on a photo record from Keelung City 
in northern Taiwan (Figs 12, 13). 

31 


=S saae Taiwanese Journal of Entomological Studies 7(3): 27-42 (2022) 


Bionomics. 

Adults appear from late May to early December in Japan (Ozono et al., 2022); from June to October in China (Zhang, 2019). 
The habitat are lowland wetlands, ponds, and rice fields (Zhang, 2019; Ozono et al., 2022). A male specimen was photographed by 
Harn-Ian Chiou ({KÆ¥¥) on 07 October 2009 in Qiuhong Lake (Pk 2738). Notably, over 50 individuals of S. cordulegaster were 
observed on the same day in Qiuhong Lake by Harn-Ian Chiou (SD). 
Remarks. 


Sympetrum infuscatum is fairly common in Japan but was not considered a vagrant species (Ozono et al., 2022). However, 
since Qiuhong Lake is one of the famous vagrant dragonfly hot spots (all three vagrant species of Sympetrum are frequently 
reported from Qiuhong Lake) and no other records of the species from different places, the species is hypothesized to arrive in 
Taiwan occasionally, but further observations of the species are needed to confirm the status. 


Discussion 

Some species of dragonfly are well-known as migratory animals. The best-known example is Pantala flavescens (Fabricius, 
1789) which migrates from India to Africa in the tropical Indian Ocean through ITCZ and monsoons (Anderson, 2009; Hobson et 
al., 2012; Hedlund et al., 2021) or migration cases of other places worldwide (Feng et al., 2006; Hobson et al., 2020). Miniaturized 
radio transmitters or isotopes are widely adapted to the studies of migration animals, including dragonflies, to study their origin or 
migration strategy (Hobson et al., 2012, 2020; Hallworth et al., 2018; Knight et al., 2019; Borisov et al., 2020a). Within the genus 
Sympetrum, many migratory records have been reported in the Holarctic, including Asia, Europe and America (etc., Arnaud, 1972; 
Futahashi, 1996; Yeh et al., 2007; Knoblauch et al., 2021). But the detailed study of such a phenomenon on Sympetrum is still 
limited, and most experiments are done in Middle Asia and Europe (etc., Borisov et al., 2020b; Knoblauch et al., 2021) and therefore 
studies on Sympetrum in the eastern Palearctic and Oriental region are still lacking. Taiwan is more likely the staging site for the 
migrated Sympetrum since the majority of individuals only stay two to three days and then disappear. Though a few oviposition 
records were observed, it seems Taiwan is not their terminal place. It is still unclear whether or not migration is required for the life 
stage. It is also possible these individuals were transported by monsoons accidentally. Integrative miniaturized radio transmitters 
and isotope tracking may solve the puzzle of migration of Sympetrum in the eastern Palearctic region. 

In Japan, a couple of species of Sympetrum (S. fonscolombii, S. darwinianum, S. maculatum, S. gracile, S. flaveolum, S. danae, 
S. frequens, S. depressiusculum, S. vulgatum, S. eroticum, S. cordulegaster, S. speciosum and S. uniforme) have been reported as 
migratory records (Ozono et al., 2022). The newly recorded species S. infuscatum and S. darwinianum hint that other species of 
Sympetrum distributed in nearby countries are highly likely to be found in Taiwan. Increasing the survey frequency during the 
migration season in autumn, especially during or after extreme weather events such as the intense northeast monsoons, may further 
our understanding of the Taiwanese fauna of Sympetrum. 
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Figure 1. Live specimens of Sympetrum eroticum ardens (MaLachlan, 1894) and S. nantouensis Tang, Yeh & Chen, 2013: A-D, S. 
eroticum ardens: A, male; B, female (photo by C.-W. Chen); C, red form female (photo by J.-H. Lee); D, face of male. E-H, S. 
nantouensis: E, male; F, female (photo by Y.-C. Chou); G, red form female (photo by Y.-C. Chou); H, face of male. 
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Figure 2. Distributional map and phenological graph of Sympetrum eroticum ardens (MaLachlan, 1894) in Taiwan. A, distributional 
map; B, phenological graph. 
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Figure 3. Distributional map and phenological graph of Sympetrum nantouensis Tang, Yeh & Chen, 2013 in Taiwan. A, 
distributional map; B, phenological graph. 
34 


= Et sae Taiwanese Journal of Entomological Studies 7(3): 27—42 (2022) 


Figure 4. Live specimens of Sympetrum speciosum Oguma, 1915 and Sympetrum fonscolombii (Selys, 1840): A-C, S. speciosum: 
A, male; B, female (photo by W.-L. Chang); C, face of male. D—-F, S. fonscolombii: D, male; E, female; F, face of male. 
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Figure 5. Distributional map and phenological graph of Sympetrum speciosum Oguma, 1915 in Taiwan. A, distributional map; B, 
phenological graph. 
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Figure 6. Distributional map and phenological graph of Sympetrum fonscolombii (Selys, 1840) in Taiwan. A, distributional map; B, 
phenological graph. 
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Figure 7. Live specimens of Sympetrum cordulegaster (Selys, 1883) and S. depressiusculum (Selys, 1841): A-D, S. cordulegaster: 
A, male; B, female; C, red form female; D, face of male. E-H, S. depressiusculum: E, male (photo by H.-I. Chiou); F, female; G, 
red form female; H, face of male. 
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Figure 8. Distributional map and phenological graph of Sympetrum cordulegaster (Selys, 1883) in Taiwan. A, distributional map; 
B, phenological graph. 
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Figure 9. Distributional map and phenological graph of Sympetrum depressiusculum (Selys, 1841) in Taiwan. A, distributional map; 
B, phenological graph. 
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Figure 10. Specimens of Sympetrum bacha bacha (Selys, 1844) and Sympetrum kunckeli (Selys, 1884): A-B, S. bacha bacha 
(Specimens are from China): A, male (photo by R.-B. Song); B, female (photo by R.-B. Song). C—D, S. kunckeli (Specimens are 
from Japan): C, male (photo by H.-C. Tang); D, female (photo by W.-C. Yeh). 


Figure 11. Live specimens of Sympetrum darwinianum (Selys, 1883) and S. infuscatum (Selys, 1883): A-B, S. darwinianum 
(Specimens are from Japan): A, male (photo by W.-J. Liu); B, female (photo by H.-C. Tang). C—D, S. infuscatum (Specimens are 
from Japan): C, male (photo by H.-C. Tang); D, female. 


39 


2S ae Taiwanese Journal of Entomological Studies 7(3): 27—42 (2022) 


S A > 2 
RS 


Figure 12. Live specimen of male Sympetrum infuscatum (Selys, 1883). Harn-Ian Chiou (#k#8{#) took the photo on 07 October 
2009 in Qiuhong Lake (#41 


Lit), Keelung City, Taiwan. 


Figure 13. The distributional map of Sympetrum bacha bacha (Selys, 1844), S. kunckeli (Selys, 1884), S. darwinianum (Selys, 1883) 
and S. infuscatum (Selys, 1883) in Taiwan. Triangles represent S. bacha bacha; square represents S. kunckeli; circles represent S. 


darwinianum; star represent 


s S. infuscatum. 
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Abstract: The beetle family Scirtidae comprises five genera and 15 species in Taiwan. Until now, Scirtidae were not known from 
the offshore islands of Taiwan. We report the first record of Scirtidae from Kinmen Island and Lanyu Island based on field research 
and examination of museum collections. 


Keywords: new records, Scirtes japonicus, aquatic insect, offshore islands, Taiwan 


Introduction 

The family Scirtidae occur world-wide but are absent from arid areas (Watts & Kwick, 2019). They are common in wetlands 
where the larvae are mostly aquatic, but all adults are terrestrial insects. Five genera and 15 species are known in Taiwan (Miwa, 
1931; Yoshitomi & Satô, 1996, 2004; Yoshitomi, 2001, 2005, 2010, 2012; Ruta, 2010), but until now, all records have been reported 
from Taiwan Island only. 

Since 2020, we have been conducting research on the aquatic insect fauna of offshore islands in Taiwan, including the already 
published report on aquatic beetles of Penghu Islands (Liu et al., 2020), Dytiscidae and Hydrophilidae of Kinmen Islands and Lanyu 
Island (Liu et al., 2021; Liu et al., 2021; Wang et al., 2021). Based on this research, we have discovered six families of aquatic 
beetles, and the number of known species has increased from 16 to over 40. In this study, we report Scirtidae from Kinmen Island 
and Lanyu Island for the first time. 


Materials and methods 

All specimens were collected using water nets and light traps. Male genitalia were dissected from water-relaxed specimens and 
examined in temporary glycerine slides without cover glasses. The genitalia were then transferred directly to glycerine for 
examination. After the examination, the aedeagus was rinsed in 95% alcohol and mounted in Euparal on a small slide below the 
respective specimen. In some duplicate specimens, the aedeagus was mounted on the same card as the specimen using water-soluble 
glue. Male genitalia and morphological characters were examined using a Leica DM750 compound microscope. 

The materials examined in this paper are deposited at the Department of Entomology, National Chung Hsing University, 
Taichung City, Taiwan (NCHU: Man-Miao Yang, Sheng-Feng Lin); the first author's collection (HCLC: Hsing-Che Liu's private 
collection, Hsinchu County, Taiwan) and Ehime University Museum (EUMJ). 


Results 
Scirtes japonicus Kiesenwetter, 1874 
HER% 
(Fig. 1) 
Scyrtes japonicus Kiesenwetter, 1874: 244. 
Scirtes japonicus: Pic, 1914: 42; Yano et al., 1983: 114 (Tainan). 
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Material examined. TAIWAN: 5 ex., Hsinchu County, Beipu Township (JEH), N24.70755 E121.06077, 29.11.2019, H.-C. Liu 
leg. (HCLC); 7 ex., Kinmen Island (F91), 5—10.VII.2020, In the pond, H.-C. Liu leg. (NCHU, HCLC); 1 3, Taitung, Lanyu (i 
lil), Kaiyuan Port (57C), N22.059182 E121.509229, 14.V.2021, C.-H. Ma leg, by light (NCHU); 2 ex., Hualien County, Yuli 
Township (+#$), N23.30001 E121.32647, 1.IV.2022, H.-C. Liu leg. (HCLC); 1 ex., Lanhsu, Taiwan, 5—10.VIII.1998, M. Sato 


leg. (EUMJ). 


Diagnosis. Body length 3.8-4.3 mm. Body elongate, dorsal surface darker brown (Fig. 1A, C), Metatibia are rather well developed; 
Median lobe slightly longer than parameres, wide basally, narrowing at apex, but slightly rounded at ca.1/9; parameres very slender 
(Fig. 1B). 


Distribution. This species is widely distributed in Eastern Asia, Hawaii Islands; it is a common species at low altitude in Taiwan 
(Yano et al., 1983; Yoshitomi, 2005, 2008), Kinmen Island. (new record) and Lanyu Island. (new record). 


Bionomics. This species inhabits stagnant water pools with rich aquatic plants (Fig. 1D). Some specimens can be collected from 
light traps. 


0.5 mm 


A 


Figure 1. Scirtes japonicus. A — dorsal habitus; B — male genitalia, dorsal view; C — living individual, photo from Lanyu Island, 
photo by C.-H. Ma; D — habitat, from Kinmen Island. 
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Abstract: The pupae of Amphiops were often observed attached horizontally to twigs or floating objects. In the present paper, the 
author reports a case of pupa adheraena in A. mater Sharp, 1873, which was hanging under a plastic cover under artificial conditions. 
Furthermore, the potential morphological adaptations for the floating behavior in Amphiops pupae are discussed. 


Keywords: Pupation, behavior, water scavenger beetle, immature stage 


Pupation is a crucial stage for holometabolous insects in which morphology and internal anatomy transforms from larval to 
adult. Amphiops beetles form the basal clade of the family Hydrophilidae (Short & Fikaéek, 2013), implying that understanding 
their biology will improve our knowledge of the evolution of the family. Furthermore, the pupation behavior of Amphiops is unique 
in the family. Their pupae either attached their head to twigs (Watts, 2002) or float on the water after pupation (Kuwabara & Hayashi, 
2022), in contrast to most other aquatic hydrophilid larvae which build a pupal chamber on the ground. In the present paper, the 
author reports an observation of pupa adheraena in Amphiops mater Sharp, 1873 under artificial conditions. 

The larvae of A. mater were obtained during captive breeding. The beetle larvae were kept in a small plastic cup with tissue 
paper at the bottom and shallow water at room temperature. In addition, the frozen larvae of Chironomus sp. were provided for the 
beetle larvae as a food source. 

Most individuals (n > 20) pupated on the surface of tissue paper or attached to the plastic wall of the cup. A single individual 
attached its exuvia to the plastic cover of the cup, and pupated partly enclosed in the larval exuvia, with the larval head attached to 
the pronotal part of the pupa (Fig. 1). After two days, the beetle failed to eclose and died. 

The Australian A. gueenslandicus Balfour-Browne used their head attached to the twigs when pupating, but how they attached 
to the surface remains unknown (Watts, 2002). The pupae of A. mater can be easily removed from the twigs on which they pupate 
(Kuwabara & Hayashi, 2022). It remains unclear whether the different pupation behavior is due to variation between species or 
other factors. Regarding the pupa adheraena of A. mater, it is possible that the larva failed to remove the head exuvia, leading to it 
not easily leaving the larval exuvia like other individuals. The unusual morphology of the pupa of Amphiops was noticed by Watts 
(2002). The absence of setae and the presence of flaky appendages along the lateral side of the abdomen may provide an advantage 
for floating and the shield-like dorsal surface may help the beetles evade predators. Both characters are considered as potential 
morphological adaptations for the floating behavior observed in Kuwabara & Hayashi (2022). Further observations of the pupation 
of Amphiops are needed to understand the pupation biology and survival strategy of the beetles. 

The author thanks Hsing-Che Liu (Hsinchu, Taiwan), I-Lung Lee (New Taipei, Taiwan), and Martin Fikaéek (Kaohsiung, 
Taiwan) for the assistance during the field collecting of the parental generation of the Amphiops beetles. I thank the reviewers 
provide the comments to improve the quality of the paper. I also appreciate the English editor of TJES for checking the English for 


the manuscript. 
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Figure 1. The pupa adheraena of Amphiops mater Sharp, 1873. A, lateral view; B, anterior view; C, posterior view; D, the attached 


point of the larval exuvia. 
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New Records of Creophilus flavipennis (Hope, 1831) from Taiwan Island and Lutao 
Island, Taiwan (Coleoptera: Staphylinidae) 
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Abstract: Creophilus flavipennis (Hope, 1831) is reported from Taiwan island and Lutao Island for the first time. Based on 
iNaturalist data, new province records of the species from Hong Kong, Macao and Hainan in China are also provided. Finally, the 
recent records of C. flavipennis in East Asia are briefly discussed. 


Keywords: Fauna, Oriental region, citizen science, East Asia, rove beetle 


Creophilus flavipennis (Hope, 1831) is widely distributed in the Oriental and southeastern Palearctic regions, with a doubtful 
record from New Guinea (Clarke, 2011). Records of the species in East Asia currently include Iriomote-Jima Island, Japan (Hayashi 
& Shôyama, 2013), and Kinmen Island and Lanyu Island, Taiwan (Hu, 2020; Chou & Hayashi, 2020). Hu (2020) predicted C. 
flavipennis might also occur on Taiwan island due to the disjunction between Kinmen island and Lanyu Island. In the present paper, 
we report the first specimen of C. flavipennis from Taiwan island, which supports the prediction of Hu (2020). Further records of 
C. flavipennis were extracted from iNaturalist, and new provincial records of the species are provided. 

The examined specimens are deposited in the following institutions: FSHc—Fang-Shuo Hu, private collection, Yilan, Taiwan; 
BHHc—Bin-Hong Ho, private collection, Taipei, Taiwan; NMNS—National Museum of Natural Science, Taichung, Taiwan (J.-F. 
Tsai); PY Hc—Pai- Yu Huang, private collection, Changhua, Taiwan. The records from iNaturalist are summarized in Supplementary 
data I (http://doi.org/10.528 1/zenodo.7033852). 

Material examined. TAIWAN: Pingtung County: 1 ĝ, Shihtzu, Shouka (=), 300m, 2022,IV-25, Leg. Yi-Ting CHUNG, 
CCCC (NMNS); 1 3 1 9, Neiwen (3X), Shizi Township, 25-II-2022, leg. P.-Y. Huang by HID light trap (PYHc). Taitung 
County: 238 5 29, Lutao Is., Nanliao village (FF EP), alt. 125 m, 22.66545°N 121.47758°E, 21.VI.2022, B.H. Ho leg. (LT) 
(NMNS, FSHc, BHHc); 1 9, Lutao Is., Mt. Amei (HJ JEL), 22.65827°N 121.49265°E, alt. 276 m, 23.V1.2022, B.H. Ho & Y. Ho 
leg. (LT) (BHHc). 


Remarks. The pubescence on the elytra of specimens from Lutao Is. (Fig. 1) is relatively darker than those from other localities. 


Based on our results and the records from iNaturalist, new records of the species from Taiwan Island, Green Island, Hong 
Kong, Macao and Hainan are reported for the first time. It is still uncertain whether the current distribution of C. flavipennis in East 
Asia is due to natural or human-assisted dispersal, or the result of range shifts due to climate change. Within the genus Creophilus, 
C. maxillosus and C. erythrocephalus are reported as introduced species in Southern America and Hawaii, but the dispersal abilities 
of these species are also uncertain (Newton, 1997; Navarrete-Heredia et al., 2002; Asenjo & Clarke, 2007). The island hopping 
dispersal abilities of Creophilus species may be a pivotal point in solving such a question. 

We thank Chang-Chin Chen, Pai-Yu Huang, Yi-Ting Chung and Yun Ho for providing valuable specimens for the study. The 
first author thanks Alfred Newton (The Field Museum, USA) for providing literature. We also thank the reviewers and the English 
editor of TJES for providing comments that improved our paper. 
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Figure 1. Habitus of male specimen of Creophilus flavipennis (Hope, 1831) from Lutao Island. 


References 

Asenjo, A. & Clarke, D. J. 2007. First record of Creophilus maxillosus (Linnaeus, 1758) (Staphylinidae) for Peru. The Coleopterists 
Bulletin 61 (4): 551. 

Chou, W. -I. & Hayashi, Y. 2020. A new distributional record of Creophilus flavipennis HOPE, 1831 (Coleoptera, Staphylinidae) 
from Lanyu Is., Taiwan. Elytra, New Series 10 (1): 211—212. 

Clarke, D. J. 2011. Testing the phylogenetic utility of morphological character systems, with a revision of Creophilus Leach 
(Coleoptera: Staphylinidae). Zoological Journal of the Linnean Society 163 (3): 723—812. 

Hayashi, Y. & Shéyama, M. 2013. First record of Creophilus flavipennis (HOPE) from Japan (Coleoptera, Staphylinidae). Elytra, 
New Series 3 (2): 204. 

Hu, F.-S. 2020. New distributional records of Staphylinina in Taiwan, including a new species of Miobdelus Sharp (Coleoptera: 
Staphylinidae: Staphylininae: Staphylinini). Zootaxa 4768 (3): 334—360. 

Navarrete-Heredia, J. L., Newton, A. F., Thayer, M. K., Ashe, J. S. & Chandler, D. S. 2002. Guía ilustrada para los géneros de 
Staphylinidae (Coleoptera) de México. Universidad de Guadalajara y CONABIO, Guadalajara, Jalisco. 401 pp. (in Spanish) 

Newton, A. F. 1997. First record of the genus Platydracus (=Staphylinus in part) from Hawaii, with notes on Hawaiian Creophilus 
(Coleoptera: Staphylinidae: Staphylininae: Staphylinini). Bishop Museum Occasional Papers 49: 23-25. 


Fas ARNE A Bek uu a 
EASTA ETE | 


" BLP LK EEA PR ES A 80424 pen IMEC [ee ee 70 She 


1 Corresponding author: fangshuo_hu@ smail.nchu.edu.tw 


Se ¢ SUS A e a SKELETAL, > EES Naturalist AVE} > CINE E+ PAPER > 
ASSP S FRG a ri FESS A Bead ae PTS TSR SPY Ga ° 


eT 


MEF : SHE RJE ARRS RE SIA 


49 


BET 
tint 


TA (Publisher) : 
Ł (Address) : 5 itt 


rai 


4m (Editor In Chief) : 


EA 


EF 


i 


2 


BE it 3 ie 


Taiwanese Journal of Entomological Studies 


FA (Wei-Zhe TSENG) 
ZAFERF (Editorial Board) : 4A (Fang-Shuo HU) ` 
HSIEH) ` $k (& E (Wei-Chueh LIN) ` #f 


HSIAO) ` #*#93)] (Han-Yuu LIN) 
He imt (English Editor) : James LUMBERS, Josh JENKINS SHAW 


SE 


i #8 Ñ 
A fst Ge FOL Bs 172 

Uk (Website) : http://taisocinh. wixsite.com/taisocinsectnhweb 
Py JC 2022 4 
Fy JE 2016 4 


(Date of publication) : 


$ (Frequency) : Æ 


ai 


n ER E 
ANS S ERA 


cia 


AY EES APTA 


me 


(First date of publication) : 


+I] 


IA 


HE (Chia-Lung HUANG) 


25 
ILA 


H 
25 


BEE Hl ¢ @ 


Taiwanese Society of Insect Natural History 


HA XE (You-Ting 


H5 (Yun 


HEM > abt at 


4, 
7 


7 


NEEN 


AER 


Ma 


FFH 


FUE SR» LE 
> 


IRIE 


a 


Tio CEE EA ATARI OF 


Re o 


ea 


HEL TEs 


PRADA 


e755 bo aeR | 


> D 


alee er 


Bs 
oe 
> 
HEH 


° ARRETA 


Copyright © Taiwanese Society of Insect Natural History All rights reserved 


E 


JU 


Ho A= 


ahne | (Taiwanese Journal of Entomological Studies ) 142S ERA 


`KH ~Fu 


BCE He 
FR ies 


2E 
aA ages 


Pea UR 


FBR 


ig] 
TER > 


PASE ii ITI MEREIT 


: taisocinh@ gmail.com 


ba ae 


CLL 


Ho Baleia (ELD 


` ERPE A ale 


os 


ay ates 
-fE 


